Introduction: Understanding the impact of past interventions and how it affected transmission dynamics is key to guiding prevention efforts. We estimated the population-level impact of condom, antiretroviral therapy (ART), and prevention of mother-to-child transmission activities on HIV transmission and the contribution of key risk factors on HIV acquisition and transmission.
INTRODUCTION
The epidemic in Côte d'Ivoire initially spread quickly 1 with HIV prevalence in Abidjan, the country's largest city, reaching 38% of female sex workers (FSWs) in 1986 and 3%-10% of pregnant women in 1989. [1] [2] [3] During those years, AIDS incidence in Abidjan was among the highest observed worldwide. 4 This prompted the creation of the national anti-AIDS program in 1987. 5, 6 Subsidies for condoms were introduced in 1991 and retailed under the Prudence trademark. 5 Multiple social marketing programs were initiated and Prudence condoms became widely available in more than 10,000 selling points nationally. Sales of this brand increased from 2 million in 1991, to 49 million in 1996, and to 120 million in 2003. 6 Given the high prevalence observed among FSW and their clients, core group interventions were also implemented in 1991, mostly in urban areas. 7 During the 1990s, the national public health response in Côte d'Ivoire primarily focused on the general population with some interventions targeting FSW and their clients. Despite its politico-military troubles, the country's response became more organized in the 2000s, with the establishment of a dedicatedministry to fight HIV and drafting of the first National Strategic Plan. 8 The first 2 National Strategic Plans (2002-2004 and 2006-2010) recommended focusing activities on a number of key populations (KP). However, in practice, these KP included vast segments of the population, with different degrees of vulnerability to HIV acquisition and transmission. 8, 9 Men who have sex with men (MSM) were included as a KP starting in 2006. The last action plan (2011) (2012) (2013) (2014) (2015) recentered prevention activities to the most vulnerable KP (ie, FSW, MSM, and young people) and prioritized treatment scale-up and prevention of mother-to-child transmission (PMTCT). 10 In the early 2000s, antiretroviral therapy (ART) treatment scale-up was slow and access was limited for most people living with HIV, despite Côte d'Ivoire being part of UNAIDS initiative pilot phase for treatment access. 11 Under this national initiative, only 3190 individuals received highly active ART between 1998 and 2002. 12 A number of initiatives, including provision of free ART from 2008 onward, increased the number of people receiving ART to 77,531 by 2010. 13 Similarly, only 636 HIV-positive pregnant women benefited from PMTCT in 2002 14 compared with 11,588 in 2010. 13 Despite a relatively well-documented HIV epidemic and rapid national response, the impact achieved by existing HIV interventions in Côte d'Ivoire and the long-term contribution of KP such as FSW, MSM, and young women to HIV acquisition and transmission has never been estimated. With a national HIV prevalence of 3.7% in 2012, 15 the lessons learned from an in-depth review and comprehensive analysis of the past national response in Côte d'Ivoire would improve the evidence base for existing and future health policies. Furthermore, recent studies have also shown the importance of understanding which subgroups of susceptible individuals are more likely to acquire new infections (ie, the source of HIV acquisitions) and which groups of HIV-positive individuals are more likely to transmit infections (ie, the source of HIV transmissions) in the long term using transmission dynamic models. [16] [17] [18] The source of HIV transmission, also called the transmission Population Attributable Fraction (PAF), 19 incorporates not only information on infections from index cases to their partners but also from such secondary infected partners to their partners (ie, chains of transmission). The transmission PAF metric is more useful than the source of acquisitions to identify epidemic drivers-defined as the group with a risk factor that accounts for most of HIV transmission and for which transmission could be most efficiently prevented if it was blocked. As such, dynamic models of HIV transmission, such has the one used in this study, provide more useful information to inform HIV prevention programs than static model such as the modes of transmission metric. 16, 17, 20, 21 Therefore, our study aimed (1) to estimate the population-level impact of past condom, ART, and PMTCT interventions on HIV transmission in Côte d'Ivoire and (2) to estimate the long-term contribution of subgroups of individuals with selected risk factors (eg, age, sex work, sex between men, and primary phase of infection) on HIV acquisition and transmission between 1976 and 2015.
METHODS

Mathematical Model Structure
The dynamic compartmental model represents the open population (15-59 years old) of Côte d'Ivoire, growing at a constant rate, 22 stratified into 8 sexual risk categories: lowrisk and high-risk women (.1 partner per year), low-risk and high-risk men (.2 partners per year), FSW, their clients of female sex workers (CFSWs), MSM who report bisexual practices, and exclusive MSM (Supplemental Digital Content, Figure S1 , http://links.lww.com/QAI/B17). People who inject drugs were omitted because they represent a small minority of the population (;120 in Abidjan). 23 The size of the different risk groups was held constant through time but FSW could leave sex work and integrate the high-risk women group (and vice versa). For ease of description, we will use the term general population to refer to the heterosexual population, excluding FSW, in the remaining of the text.
The population is further stratified in 4 age groups: 15-19, 20-24, 25-49, and 50-59 years old. A fraction of susceptible individuals enter the sexually active population at either ages 15 or 20 years. This fraction of 15-to 19-yearold virgins increases with time. 15, [24] [25] [26] All individuals aged 20-59 are assumed to be sexually active. Côte d'Ivoire has experienced high rates of immigration, which was accounted for in the model. 27, 28 Age mixing and mixing between lowand high-risk women and men was informed by the 2011-2012 Demographic and Health Survey. 15 Sexually active susceptible individuals can get infected at a per capita force of infection that depends on the annual number of new sexual partners, type of sexual partner, HIV prevalence among these sexual partners, numbers of sexual acts per partner per year, sexual mixing pattern between age and sexual risk groups, type (vaginal/anal) and fraction of sex acts protected by condoms, partner's infectiousness (eg, varying by disease stage, ART treatment status, and viral suppression status), and the individual's susceptibility (eg, young women have higher risk of infection 29, 30 ). The reduction in HIV susceptibility of male circumcision was not explicitly parameterized but captured in per act transmission probabilities because more than 95% of men in Côte d'Ivoire are circumcised. 15, 26 Recently HIV infected and untreated individuals are assumed to progress from an initial short highly infectious primary infection through 4 disease stages of various durations (Supplemental Digital Content S2, http://links. lww.com/QAI/B17), proxied by CD4 cell counts: .500, 350-500, 200-349, and ,200 CD4 cells/mL. Individuals not in the primary phase of infection can get tested at a rate that varies with calendar time, risk and age groups, and symptomatic status. Once tested, diagnosed HIV-positive individuals initiate treatment at a time-dependent rate that is a function of disease stage. Treated individuals become virally suppressed after a short time lag. Individuals on ART no longer progress through the different disease stages and have lower rates of AIDS-related mortality than untreated individuals. 31, 32 Treatment failures and ART discontinuation occur at fixed rates. In such cases, the disease will follow its natural progression unless individuals reinitiate ART. Individuals can exit the population through aging, natural mortality, or AIDS-related mortality.
A linked decision tree model was used to estimate vertical transmission of HIV from infected mother to their newborn using information from the dynamic compartmental model on the number of HIV-positive females and their ART status (Supplemental Digital Content, Figure S3 , http://links. lww.com/QAI/B17). The probability of an HIV mother transmitting to her child depends on her CD4 count and PMTCT coverage over 33 Detailed information on sexual mixing, the model's ordinary differential equations, the equations for the force of infection, and those for PMTCT are presented as Supplemental Digital Content, Text S1-S4, http://links.lww.com/QAI/B17.
Data Sources for Model Parameterization
The complete list of all model parameters is presented as supplementary materials. Briefly, demographical parameters were abstracted from the World Population Prospect 22 (Supplemental Digital Content, Table S1 
Model Calibration and Data Sources
Uncertainty in the model's parameter estimates was explicitly taken into account by eliciting previous distributions. Incremental Mixture Importance Sampling was used to better approximate the posterior distributions of interests. 34 A Latin Hypercube sampling 35 algorithm was used at the initial stage to sample 5 million parameter sets from their previous distributions and to select those that satisfied the prespecified constraints 36, 37 for the following model outputs: national HIV prevalence by sex and age groups in the general population, 15, 26, 38 HIV prevalence among FSWs, 1, 7, [39] [40] [41] HIV prevalence among CFSW, 42 HIV prevalence among MSM by age groups, 43 and ART coverage 13, [44] [45] [46] [47] [48] [49] (Supplemental Digital Content, Table S9 , http://links. lww.com/QAI/B17). Some surveys conducted before 1991 were adjusted for their imperfect diagnostic assays (Supplemental Digital Content, Text S6, http://links.lww.com/QAI/B17). The model's likelihood was calculated by summing the binomial loglikelihoods of the following outcomes: HIV prevalence by sex and age groups (general population), FSWs, CFSW, and MSM (Supplemental Digital Content, Table S9 , http://links.lww.com/ QAI/B17). The importance sampling stage was then performed to obtain the posterior distributions of interests by sampling 1000 parameter sets of the 41,146 identified (these are summarized using their median, 2.5th, and 97.5th percentiles).
The dynamic system was initialized in 1970 and, in 1975, HIV was seeded in FSW, clients of FSW, and MSM. The model was coded in MATLAB and solved numerically using an Euler algorithm with a time step of 0.05 year.
Estimating Intervention Impact
The impact of interventions was estimated using averted fractions (AF) derived as the relative difference between the cumulative number of adult incident HIV infections (for PMTCT, impact was assessed among infants) under the observed levels of interventions and a counterfactual scenario with lower coverage. The counterfactual scenarios for ART and PMTCT assumed the absence of these interventions over the relevant period of assessment. However, as condom use may have been promoted for contraception and/or prevention of other sexually transmitted infections, using a counterfactual that assumed no condom use was deemed unrealistic. Instead, 3 counterfactual scenarios were explored by setting condom use levels constant either to (1) those observed in 1987 when the national response to HIV was first organized, (2) those observed in 1990 before subsidies for condoms were introduced, or (3) 1993 levels, 2 years after subsidies, but before achieving full coverage. AF for condom use were computed for the 1987-2015 period for all 3 counterfactuals. The AF of observed increased condom use among specific risk groups (ie, general population, FSW, and MSM) were also assessed while maintaining other risk groups at their counterfactual condom use levels. Finally, we investigated the plausibility that the trend in HIV prevalence was in fact the result of the self-reported increases in condom use using the approach described by Williams et al 50 and Pickles et al. 51 This was achieved by examining if the model could be calibrated to the observed HIV prevalence data (see Supplemental Digital Content, Table S9 , http://links.lww.com/QAI/ B17) if we assumed that levels of condom use had not increased beyond their 1987 levels (using the same previous distributions as for the original model calibration).
Estimating Sources of Acquisition and Transmission
We characterized the HIV epidemic by the source of HIV acquisitions and the source of HIV transmissions in the long term. The first is measured by the distribution of cumulative incident infections (ie, the fraction of all new HIV infections that are acquired by a specific risk group over a defined period of time). The second is measured by the transmission PAF of a specific risk factor (ie, the fraction of all new infections directly transmitted by individuals with certain risk factors and the infections transmitted by those who have acquired infections from them: secondary transmission). Both measures were estimated for different risk and age groups for successive 10-year periods over 1976-2015. Specifically, the PAF t2t 0 for a specific risk factor (the incidence with the risk factor present is noted I Risk ) over a given period (t2t 0 ) is estimated as follows:
Risk is derived by setting the probability of HIV transmission from individuals with the selected risk factor to all their partners to zero. This was independently performed for each sex and age group and selected behavioral (for CFSW, only transmission from clients to women not involved in sex work was set to zero) and biological risk factors (primary infections, undiagnosed infections, untreated diagnosed infections, and treated infections). Because individuals may share more than 1 risk factor and susceptible individuals can get infected by different partners, it is known that the transmission PAF can sum to more than one. 52 
RESULTS
Model outputs fitted well HIV prevalence data ( Fig. 1) and other epidemiological and intervention outcomes (Supplemental Digital Content, Figures S4-S6 , http://links.lww.com/QAI/B17).
Impact of Past Interventions
Available data suggest that the rise in condom use in the 1990s was more pronounced among FSW than among the general population and MSM (Fig. 2) (Fig. 2) . Overall, the AF for condom use increases among MSM alone were small (#1%) across counterfactual scenarios. Condoms nevertheless were effective among this group and averted a minimum of 28% of MSM HIV infections (results not shown). The hypothesis that increases in condom use can explain the course of the HIV epidemic in Côte d'Ivoire is highly plausible. In fact, assuming no increase in condom use beyond their 1987 levels was highly inconsistent with the HIV prevalence data: none of the 5 million Latin hypercube samples fitted our outcomes (see Supplemental Digital Content, Table S9 , http:// links.lww.com/QAI/B17).
Data suggest that coverage of ART and PMTCT activities (Supplemental Digital Content, Tables S7 and S9 , http://links.lww.com/QAI/B17) was low before 2010 ( Fig. 3) and remains suboptimal, reflecting in part ART eligibility criteria. These were expanded in 2012 to offer treatment to all patients with HIV with CD4#350 cells/mL or with WHO stage 4 clinical disease. 53 However, the country has yet to adopt the new WHO guidelines for ART. 54 Approximately 8% of all HIV infections were estimated to have been averted by ART overall during 2000-2015 (Fig. 3) . The largest impact occurred during 2010-2015, where ART prevented an estimated 15% of all HIV infections owing to an estimated increase in ART coverage from 16% (10%-19%) in 2010 to 38% (28%-42%) of HIV-positive individuals in 2015. Similarly, the impact of PMTCT among infants was very In (A), FSWs are not assumed to be sampled in the household-based HIV prevalence surveys and were excluded in calculating model-based overall prevalence estimates. Incremental mixture importance sampling resulted in 41,146 unique sets of parameters labeled "samples from posterior" (gray curves). One thousands of these curves were resampled with probability proportional to their importance weights to derive the median (solid black line) and 95% CrIs (dotted lines). 
Source of HIV Acquisition
Young women aged 15-24 years have been disproportionally affected by HIV over the entire 1976-2015 period, representing 26%-32% of new acquired infections compared with young men (,21%) ( Table 1 ). The estimated fraction of new infections acquired by FSW, composing only 1.6% (1.2%-2.2%) of the modeled female population, declined from 13% in 1976-1985 to 5% in 2005-2015 ( Table 2 ). The fraction of HIV infections acquired by CFSW also decreased over time from 41% to 18%. Only #4% of new infections are estimated to have occurred among MSM, which nevertheless represents a high burden of infection for MSM given that they represent 1.2% (0.9%-1.6%) of the male population (see Supplemental Digital Content, Table S1 , http://links.lww.com/QAI/B17 for the prior distribution regarding the size of this risk group). During 1976-1985, 36% of new infections were acquired by women not engaging in sex work, which increased to 49% over 2005-2015, as a result of HIV spreading from FSW to CFSW and further.
Source of HIV Transmission
At the beginning of the epidemic (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) , sex work accounted for most new HIV transmission (PAF = 95%; 95% CrI: 91%-97%; Table 2 ). In comparison, sexual mixing between CFSW and their non-FSW partners alone contributed 51% of new transmissions; consistently more than highrisk men or high-risk women ( Table 2 ). The contribution of FSW and CFSW declined over time, as HIV prevalence increased in other risk groups and condom use in commercial sex acts rose. Early on, 15-to 24-year-old women and men, which also include young FSW and CFSW, respectively transmitted 86% and 69% of new infections declining to 30% and 15% in 2005-2015 (Table 1) . If we exclude FSW, young women consistently acquired more infections than they transmitted, except over 2005-2015, where they acquired the same proportion of infections as they transmitted ( Table  2) . As HIV prevalence increased over time, the relative contribution of the different age groups to HIV transmission shifted to older ones, particularly for older men who transmitted 3 times more than young men in the latest period. Despite the high HIV prevalence predicted among MSM (18% in 2015; 95% CrI: 12%-22%), model estimates suggest that the contribution of MSM to overall HIV transmission has remained marginal over the course of the epidemic (,4%).
Comparatively to the behavioral risk factors, the contribution to transmission of individuals in the primary phase of infection decreased from 86% in 1976-1985 to 25% during 2005-2015 ( Table 2 ), reflecting that proportionally more people are in a later and less infectious HIV stage in mature HIV epidemics. Over 2005-2015, 87% of new HIV infections were attributed to undiagnosed infections, 24% to untreated but diagnosed infections, and 6% to treated infections. 
DISCUSSION
With renewed worldwide impetus to sustainably curb the HIV epidemic, 55 understanding changes in transmission dynamics is an important step toward informing future health policies. Our results show how the contribution of different risk groups to HIV acquisition and transmission has evolved over time in Côte d'Ivoire, mirroring the maturation of the HIV epidemic and past interventions. As for other epidemics driven by unprotected sex work, 56,57 commercial sex contributed markedly to HIV transmission early in the epidemic. This contribution diminished with time, however, partly because of rising condom use by FSW, reflecting the importance of sustaining FSW interventions. 50, 58, 59 Importantly, bridging of CFSW with their non-FSW partners steadily transmitted around 44% of new HIV over 2005-2015; more than the contribution of acute infections (.25%) and similar to older adult males. Thus, interventions targeting CFSW-promoting condom use with their partners not involved in sex work and/or increasing ART coverage in this group-could be important components of the future HIV response. 60 Focusing activities on this risk group, however, has its own challenges. 61 Studies of venue-based interventions have nevertheless shown that clients can, at least partly, be reached, 42, [62] [63] [64] and structural interventions to increase safety of sex work environment have the potential to limit HIV acquisition and transmission by CFSW. 65 The contribution of high-risk men and women to the overall epidemic, which was initially modest, has increased slightly over time, never exceeding 18%. This reflects that members of these groups have relatively high number of partners and lower condom use than FSW. Interventions targeting high-risk men and women could also help reduce their contribution to transmission; perhaps less cost-effectively than for FSWs who represent a much smaller fraction of the population and who are easier to identify and reach.
Importantly, young women have been, and remain, a vulnerable population, as they consistently acquired more infections than other age groups and young men. However, their contribution to transmission, especially early on, was mainly mediated through sex work. After excluding young FSW, the contribution of young women to transmission never exceeded their contribution to HIV acquisition at any epidemic stages, highlighting their vulnerability and lesser role as epidemic driver. This contribution also needs to be interpreted in light that young women represent a sizeable fraction of the female population (;38%) compared with FSW or CFSW.
In line with available empirical estimates, our model projected an HIV prevalence of 18% among MSM in 2015, much higher than that of the general population, and slightly above that of FSW during 2005-2015. Nevertheless, MSM contributed little over time to new HIV infections acquired and transmitted. This reflects in part the limited data available, suggesting a smaller size of the MSM population, lower number of partners, and more limited sexual mixing with the general population, as compared to FSW. As sex between men remains a sensitive topic in Côte d'Ivoire, 66 obtaining accurate estimates of the size of this group is a challenge. Yet, given the high prevalence and modeled incidence, both MSM and FSW remain disproportionally vulnerable to HIV, despite uncertainties in their respective population size estimates. 67 In general, our estimates of the proportion of infections acquired by the different KP over 2005-2010 are quite different from the 2010 Modes of Transmission (MOT) assessment for Côte d'Ivoire. 68 For example, we estimated that FSW and MSM acquired between 3%-7% and 2%-6%, respectively, of all new HIV infections over 2005-2010. MOT estimates for 2010 of the proportion of HIV infections acquired was much lower for FSW (1%-2%) and higher for MSM (6%-19%). 68 These differences could be explained by the fact that the MOT model used slightly different estimates for the size of those KP, only examined HIV acquisition over 1 year, did not include the changing infectivity of HIV by disease stage or the impact of ART, did not account for differential sexual mixing by age, and has not been calibrated to epidemiological data. For these reasons, concerns have been raised regarding the reliability of MOT outputs for subSaharan Africa. 21 Our model suggests that condom interventions have been very effective in averting infections so far. This corroborates findings that behavior changes, through increased condom use, can curb transmission in diverse settings of sub-Saharan Africa. 69, 70 In Côte d'Ivoire, this impact is predominantly because of the documented increases PAF for women in the different age groups were calculated by setting the HIV transmission probability between women in a certain age group and their male partners to zero at the beginning of a defined period. The same procedure was used to calculate PAF for men. Note that, although the proportions of new infections sum to 100% (except for rounding errors), this is not necessarily the case for PAF estimates.
*The "women" category includes FSW and the "men" category includes MSM and CFSW.
in condom use by FSW, 7 which may have prevented up to 46% of all infections. This is comparable with results of condom interventions for FSW implemented in Benin 50 and Burkina Faso. 58 Condom use among MSM had a more limited impact on overall transmission because of limited sexual mixing of MSM with the general population. However, increasing condom use by MSM, currently estimated at 73% of sex acts protected, could avert more infections in this group. Other interventions, not currently implemented in Côte d'Ivoire, such as pre-exposure prophylaxis could be considered if current demonstration projects found this to be cost effective. 71, 72 Altogether, our results highlight the importance of targeted HIV prevention for high-risk groups. Indeed, such targeted preventions have been shown to be highly cost effective. 51, 73 As for the more recent ART and PMTCT interventions, they have yet to achieve their full population-level effectiveness because of suboptimal coverage, especially during the early 2000s. Over the last 5 years (2010-2015), however, ART is estimated to have prevented 15% of all infections in adults. A slightly higher relative impact was observed over the same period for PMTCT interventions, which averted 23% of vertically transmitted infections. Elimination of MTCT would nevertheless still require improving interventions' access to all HIV-positive pregnant women.
Limitations of this study are chiefly due to data issues. First, behavioral and epidemiological data on MSM populations are scarce in Côte d'Ivoire such that assumptions for the whole country needed to be extrapolated from MSM surveys conducted in few urban areas. Similarly, studies concerning FSW, albeit more numerous, were mostly conducted in Abidjan. Most parameters extracted from triangulations of the various FSW were, however, consistent. Second, and not unique to our study, self-reported data on sexual behaviors could be biased. Finally, the PMTCT sub-model was not calibrated because of the absence of reliable national data on vertical HIV transmission. However, results from this decision tree on the number of HIV-positive infants were crossvalidated and consistent with UNAIDS estimates.
Our study has many strengths, as it is the first transmission modeling exercise that characterized in detail the HIV epidemic in Côte d'Ivoire, identifying long-term drivers of HIV acquisition and transmission over serial periods. 16 This exercise is based on a comprehensive review of all available epidemiological and programmatic data, which was complemented by on-site interviews with program managers. 74 Second, our impact measures explicitly incorporate the dynamical nature of HIV and are estimated from reliable simulations of the epidemic against well-defined counterfactual scenarios. Third, the Bayesian framework used 2% (1%-5%) 6% (3%-14%) 13% (7%-26%) 15% (8%-29%) CFSW to non-FSW 51% (40%-65%) 61% (53%-68%) 50% (42%-59%) 44% (35%-54%) MSM 1% (0%-2%) 2% (1%-3%) 4% (2%-5%) 4% (2%-7%) Young women (15-24 year olds; no FSW) 19% (12%-30%) 23% (17%-30%) 25% (20%-32%) 24% (19%-30%) (C) Who transmitted infections (by biological risk factors; PAF 95% CrI) † Primary infection phase 86% (77%-93%) 44% (32%-58%) 25% (17%-36%) 25% (17%-36%) Undiagnosed infections 100% (100%-100%) 100% (100%-100%) 99% (97%-99%) 87% (80%-91%) Untreated diagnosed infections ‡ 0% (0%-0%) 0% (0%-0%) 4% (2%-6%) 24% (16%-34%) Treated infections ‡ 0% (0%-0%) 0% (0%-0%) 0% (0%-0%) 6% (3%-9%) enables us to explicitly integrate parameters uncertainty in our inferences. This study modeled the HIV epidemic in Côte d'Ivoire at the national level. Using a similar approach, important additional insights could be gained by examining how geographical heterogeneities in demography, sexual behaviors, and intervention coverage, influence transmission dynamics and effectiveness of interventions. Furthermore, a model-based epidemic appraisal that distinguishes between infections acquired and transmitted over the short and longer terms, at different stages of the epidemic, can be used to develop a framework informing the choice of risk groups to target and interventions to adopt.
This article suggested that the national response in Côte d'Ivoire, especially early condom interventions targeting FSW, was effective at preventing an important number of HIV infections. This is particularly important because the greater allocation of financial resources for ART over the last few years resulted in funding declines for condoms and prevention activities for KP. 74 Our results support the strengthening of KP condom activities for the national response to be sustainable. Notwithstanding challenges in reaching these men, enhanced prevention among clients, often a neglected risk group, could further reduce transmission. Concomitantly, further efforts are required to develop intervention packages to increase access and uptake of ART, as well as to increase PMTCT coverage. The greatest contributors to new infections in the treatment cascade were undiagnosed infections, highlighting the importance of increasing testing and linkage to care. 75 Detailed implementation research on how best to scale-up this intervention would be valuable. Continuous evaluation of these interventions is recommended if they are to achieve their maximal population-level effectiveness.
